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perpetual motion machine as any apparatus which created work
out of nothing. Ostwald1 has called this a perpetual-motion
machine of the second kind.
Experience tells us that this is just as impossible as a
perpetual-motion machine of the first and better-known kind, in
which work is created out of nothing. If the impossibility of all
forms of perpetual-motion machines of the first kind is referred
back to the law of the conservation of energy, we may, with
Boltzmann,2 recognize the source of our conviction that perpetual
motion of the second kind is impossible in the invariable direction
of time. That is, our inner consciousness can never conceive of
time as progressing backwards. If we question why, on waking
from sleep, we are so sure that we always are older and never
younger, we can only answer that, in our world, things transpire
in a fixed direction as far as time is concerned. Direction in all
spacial things requires a special testing. If we fall asleep in
a coach facing forward, we are by no means sure on waking
that we have gone forward. The coach may have stood still,
or may even have turned about and gone in the opposite
direction. A fixed direction does not, then, exist in spacial
things. The consciousness of a fixed direction of time is a result
of experience based chiefly on the observation that whatever
happens in the world of reality does not of itself completely
revert to its earlier condition; it never retraces its steps. A
swinging pendulum, though it be ever so finely hung, comes
slowly to rest, and does not again begin to swing unless it is
moved from its position of rest. ^Friction never becomes negative.
If it did, a machine might of itself start running, cooling its
bearings, and converting the heat thus obtained into work.
Gases or liquids, once mixed, never spontaneously separate and
thus return to the higher concentrations existing before the
mixing. "Warm water, which we have prepared by mixing hot
and cold water, never spontaneously separates into a hot and
cold portion. Every one of these processes, which appear so
impossible to us as to be almost absurd, if they could take place,
would make possible a perpetual-motion machine of the second
kind. Every perpetual-motion machine of the second kind
would make it possible for us to turn backwards the hands of
1  Ostwald, "Lelirbuch d. allgem. Chem.," iii. 474 (Leipzig, 1893).
2   Wied. Ann., 60 (1897), 392.